are brought about during age-hardening. Even in the Au-Cu-Ag ternary system, which is thought to be the fundamental alloy system of dental gold alloys, two separate kinds of coherent phase diagram have been constructed; the AuCu-14at%Ag alloy 13) and the AuCu-Pt alloys10) . The former corresponds to a composition close to that of commercial dental gold alloys, while the latter are to be used for the study of the effects of platinum addition in AuCu alloys. Both findings are very useful in the evaluation of age-hardening behaviour, and can elucidate many of the characteristic phase regions in gold alloys.
The aim of the present study was therefore to determine a coherent phase diagram of the [(AuCu)0.86Ag0.14]1-XPtX pseudobinary system, which has a composition range close to those commercial dental gold alloys, and to elucidate the effects of platinum content on the microstructural changes induced by phase transformations and related to the age-hardening of dental gold alloys.
MATERIALS AND METHODS
Nine different alloys with the compositions shown in Table 1 were prepared by the addition of specific amounts of platinum to the mother alloy, which has the composition of Au-43.0at% Cu-14.0at%Ag, in a high frequency induction furnace with a nitrogen atmosphere.
The ingots were annealed at 973K for 1.8-3.6ks with the 0.2%Pt, 0.5%Pt and 1.0%Pt alloys respectively, and at 1073K for 3.6ks with the remaining alloys to remove any segregation.
All ingots were then quenched into ice brine. A sheet of thickness 0.1mm was prepared by cold rolling. Discs 3mm in diameter were punched out of the sheet, sealed in evacuated silica tubes, annealed at the required temperature for each alloy mentioned above so that a single phase of solid solution would be achieved, and then quenched into ice brine. These discs were aged at different temperatures for various periods of time to produce phase transformations.
The discs were electrothinned to transparency by a double-jet technique in a solu- An X-ray diffraction study was also carried out, partly to support the identification of phases formed in the alloys.
RESULTS AND DISCUSSION
Experimental coherent phase diagram Fig. 1 shows a coherent phase diagram of the [(AuCu)0.86Ag0.14]1-XPtX pseudobinary section in the Au-Cu-Ag-Pt quaternary system, depicted on the basis of the present TEM and SAED examinations.
It is clear from this figure that the critical temperature is elevated considerably, with an increase in the platinum content of the alloy within the composition range of 7.5at%Pt. Although the AuCu I (L10) superlattice formation region extends widely, the formation region of the AuCu II (L10-S) long period superlattice structure is restricted to a narrow composition and temperature range, 
